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However, endothelial dysfunction and HHC was not rectified by vitamin treatment despite 
a marked increase in serum folate concentrations. Our results do not supporl the hypoth- 
esis that vitamin supplementation improves endothelial function in HHC. 
1103-135 Correlation of Peripheral Arterial Compliance and 
Framingham Coronary Heart Disease Risk Evaluation 
Warren W. Davis, W. Virgil Brown, David Herrington, Lori Mosca, Dennis Wallace, 
Howard Willens, Jeffrey K. Raines, Emory University, Atlanta, GA 
An office-based air plethysmograph, with internal calibration (VasogramTM), was used to 
measure arterial compliance (AV/AP) at the thigh and calf in a 4 center clinical study, with 
342 subjects (males aged 31 to 69 and females aged 41 lo 79). The subjects were strati- 
fied into 4 groups according to Framingham Cardiovascular Risk with 38-47 subjects in 
each gender/risk group. Group 1. Risk < 10%. Group 2 -Risk 210% and 90%. Group 3 
- Risk >20% or coronary equivalence but no documented coronary artery disease 
(CAD). Group 4. documented CAD. Arterial compliance was measured at the thigh and 
calf levels on each subject, on three different occasions, over a four-week period. Com- 
pliance was reported as the maximum volume change (ml) under the cuff occurring dur- 
ing a single cardiac cycle, normahzed lo a pulse pressure of 50 mmHg (MaxV50) with 
mean levels summarized in the table below: 
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Vasogram Group -1 Group -2 Group-3 Group -4 p-value trend 
Female Calf 1.64 1.47 1.34 1.17 < O.OcOl 
Female Thigh 3.46 2.94 2.67 2.45 < O.M)Ol 
Male Calf 2.53 2.45 2.11 2.03 0.0011 
Male Thigh 4.89 4.79 4.04 4.02 0.0003 
Female subjects had lower compliance compared lo males. Compliance in females and 
males decreased as the cardiovascular risk increased, but mean comphance did not dif- 
fer statistically between males in Groups 3 and 4. 
Conclusion: Non-invasive measurement of lower extremity arterial compliance is associ- 
ated with risk of CAD as assessed by the Framingham Risk Score. This test may assist 
in the detection and management of cardiovascular disease. Assessment of the added 
value of measuring MaxV50 is currently underway in other studies. 
1103-136 Relationship Between Serum Amyloid A and Coronary 
Artery Disease in Women: The NHLBI-Sponsored 
Women’s lschemia Syndrome Evaluation (WISE) Study 
8. Delia Johnson Kevin Kip, Paul M. Rldker. Tjendimin Tjandrawan, C. Noel Bairey 
Mew. Barrv L. Sharaf. Carl J. Peoine. William J. Rooers. Sunil Mankad. Mario P. 
Styli&o& berald M. iohost, Steven k. Reis, Univepsityof Pittsburgh, Pittsburgh, PA 
Background: Serum amyloid A (SAA), an acute phase inflammatory protein, has been 
linked to adverse cardiovascular outcome. However its relationship with coronary artery 
disease (CAD) in women is unknown. 
Methods: We studied 705 WISE participants referred for coronary angiography for 
symptoms suggestive of CAD. All angiograms were quantitatively assessed by core lab. 
Because of high skew, SAA was log transformed. We used multivariate logistic and linear 
regression models to assess the association between SAA and various measures of 
CAD severity. All models were adjusted for age, triglycerides, high density lipoproteins, 
serum estrone or progesterone (markers of menopausal status), smoking, body mass 
index, pulse pressure. history of diabetes, dyslipidemia, and hormone replacement use. 
No other CAD risk factors entered the regression models. 
Results: Mean age was 58 years, 18% were non-white, and 256 (36%) had significant 
angiographic CAD k50% stenosis). Mean SAA level was 1.79 mgidl, range 0.08-73.1. 
After adjusting for CAD risk factors, SAA had a strong independent association with sig- 
nificant CAD (p=O.O04), a WISE CAD severity score (p=O.O4), maximum % stenosis 
(p=O.O3), number of significant lesions (p=O.O4), and number of diseased vessels 
(p=O.02). 
Conclusions: Among women referred for coronary angiography, the robust relationship 
between SAA and CAD supports the hypothesis that inflammation modulates atheroscle- 
rosis. 
Covariate-Adjusted Relationship of (log) SAA wth CAD Measures (5 Models) 
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1104-146 The Entity of the Exercise-Induced Increase in Platelet 
Reactivity in Patients With lschemic Heart Disease Is 
Not Related to the Extension of Coronary Lesions 
Alfonso Sestito, Enrico Romagnoli, Fable Infusino, Filippo Crea. Felicita Andreotti, 
Gaetano A. Lanza. lstituto di Cardiologia, Universit?i Cattolica del Sacro Cuore, Roma, 
Italy 
Background. Exercise increases platelet aggregabillty in patients with coronary artery 
disease (CAD). No previous study, however, assessed whether this increase is influ- 
enced by the extension of the atherosclerotic disease in epicardial coronary arteries. 
Method. To address the relationships between the severity of coronary artery disease 
and platelet actwation with exercise, venous blood samples were collected prior to exet- 
cise and 5 minutes after peak exercise from 188 patients with chronic stable angina with 
documented flow limiting stenoses (>50% of internal lumen diameter) in one or more 
major epicardial coronary artenes at angiography. Platelet reactivity was measured on 
flowing blood as time to occlude a ring coated with collagen-adenosin diphosphate 
(ADP), using the platelet function analyzer (PFA-100) system. By this method, the time lo 
occlusion (closure time) is taken as a measure of platelet adhesioniaggregability, with 
shorter times indicating greater platelet reactivity 
Results. Coronary angiography showed l-vessel disease, P-vessel diseases and 3-ves- 
sel disease in 44% (n=83), 36% (n=87) and 20% (II= 38) of patients, respectively. No sig- 
nificant difference was found among these three groups of patients in baseline closure 
time (93.8*21. 98.1-26, and 94.4*17 sec. respectively, ~~0.48). After exercise closure 
time decreased significantly in all groups (to 80.2tl7. 78.0+15, and 83.1+15 s, respec- 
tively, p<O.OOOl compared to baseline for each group), with values being not significantly 
different among groups(pz0.31). 
Conclusions. Our data confirm that exercise increases platelet reactivity in patients with 
ischemic heart disease. The entity of the increased platelet reactivity in response to ADP/ 
collagen stimulation after exercise does not seem to be significantly correlated to the 
extension of coronary atherosclerotic lesions. 
1104-147 Blood Glutathione Detects Metabolic Patterns 
Associated With Atherothrombotic Vascular Events in 
Patients With Mild Hyperhomocysteinemia 
Oberdan Parodi. Emmanuela Devote, Jonica Campolo, Gutdo Parodi. Marina Parolinl. 
Raffaele Caruso. Claudia Brunelll. Roberto Accinni. Giuliana Ciohetti. Francesco Baudo. 
” 
CNR Clinical Physiology Institute. Milano, Italy, University of Genoa, Genoa, Italy 
Background: Hyperhomocysteinemia limits the bioavailabllity of nitric oxide by a mecha- 
nism involving glutathione (GSH) peroxldase. A weak GSH-related anboxidant defense 
has been documented in human atherosclerotic lesions; an antioxidanffprooxidant imbal- 
ance induced by transient hyperhomocysteinemia may uncover abnormal GSH bioavall- 
ability and favor vascular damage. 
Methods: We examined the effect of transient hyperhomocysteinemia post-methionine 
loading (PML) in 44 hyperhomocysteinemic subjects (age 47il5 yrs, 29 male), 16 of 
whom with previous atherothrombotic vascular events, and 12 age and gender-matched 
healthy subjects with normal homocysteine levels. Blood samples were collected at 
baseline and 2-3-4 hours PML. Plasma thiols and vitamins C and E were assayed by 
HPLC; blood GSH was also measured as a marker of tissue GSH status. Free malondial- 
dehyde (MDA) was determlned by gas-chromatography. 
Results: Percent changes from baseline to 4 hours PML (delta) in p!asma vitamin E and 
blood GSH best discriminated hyperhomocysteinemic from control subjects by logistic 
regression analysis. Hyperhomocysteinemic patients were classified Into 3 percentile 
groups according to their vitamin E and blood GSH delta. The risk of atherothrombotic 
events for each percentlIe group, compared with the risk for the highest percentile group, 
was estimated and expressed as the odds ratio (OR), after adjustment for age, gender 
and conventional risk factors. By multivariate analysis, only delta GSH was significantly 
associated with events (OR, 10.5; 95% Cl, 1.3 to 88; p=O.O3). In the lowest percentile 
group of delta GSH, we found higher plasma GSH and cysteinylglycine, both at baseline 
and PML, higher basellne blood GSH (~~0.01 for all comparisons) and baseline vitamin 
C (p=O.O4) than in the other 2 percentile groups. Nonsignificant trends were observed for 
free and total homocysteine and cysteine, MDA and vitamin E, both at baseline and PML. 
Conclusion: In mild hyperhomocysteinemia, baseline GSH levels in blood, as well as the 
inability of GSH to Increase during transient hyperhomocysteinemia, Identify metabolic 
patterns associated with atherothrombotlc vascular events. 
1104-148 The Effect of Exercise Training on Endothelial Function 
in Coronary Artery Disease: Role of Nitric Oxide and 
Endogenous Antioxidants 
David G. Edwards, Richard S. Schofield, Shannon L. Lennon, Peter M. Magyari. Gary L. 
Pierce, Wilmer W. Nichols, Randy W. Braith. University of New Hampshire, Durham, NH, 
University of Florida, Gainesville, FL 
Background: Endothelial dysfunction is well documented in coronary artery disease 
patients. The mechanism of endothelial dysfunction in these patients may be reduced 
nitric oxide production and inactivation of nitric oxide by reactive oxygen species. The 
objective of this study was to investigate the effects of 12 weeks of standard cardiac 
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rehabilitation on endothelial function, &dative stress and antioxidant defenses in coro- 
nary artery disease. 
Methods: Ten coronary artery disease patients underwent 12 weeks of exercise training 
as part of a standard cardiac rehabilitation program and ten control patients received 12 
weeks of standard of care. Flow mediated dilation (FMD) of the brachial artery was 
assessed during reactive hyperemia using ultrasound at baseline and following the 12 
week treatment period. Additionally, blood was drawn at baseline and 12 weeks for anal- 
ysis of H-isoprostane-F,, (6-iso-PGF&) and plasma nitrite/nitrate (NOx) and superoxide 
dismutase (SOD) and glutathione peroxidase (GPx) activities. 
Results: 
Control Exercise Trained 
BSLN 12 Weeks BSLN 12 Weeks 
FMD (%) 6.Ot2.4 6.4*2.3 7.222.1 11.2+3.3’ 
NOx (prmI/L) 29.13+6.22 30.16&.64 26.62a6.03 34.7Ozt6.67’ 
8-iso-PGFPa (pglml) 455.9*60.7 462.Ozt60.5 490.5t140.5 406.7i109.6” 
SOD (U/ml) 1.50*0.19 1.46+0.09 1.49*0.15 1.64*0.31’ 
GPx l&mol/ml) 0.149t0.014 0.147*0.015 0.140*0.014 0.144*0.010 
Values are mean * SE. *p<O.O5 vs. BSLN. 
Conclusions: This study demonstrates that endurance exercise training in coronary 
artery disease improves endothelial function. The improvement in endothelial function in 
these patients following exercise training may be due to increased nitric oxide production 
and reductions in oxidative stress leading to increased nitric oxide availability. 
1104-149 Noninvasive Pulse Contour Analysis Associated With 
Microalbuminuria 
Gardar Siqurdsson, Wayne Whitwarn, Lynn Hoke, Daniel Duprez, Jay N. Cohn, 
University of Minnesota, Minneapolis, MN 
Increase of arterial stiffness has been recognized as a key element in the pathophysiol- 
ogy of Isolated systolic hypertension and increased pulse pressure. Microalbuminuria is 
now accepted as an early marker of cardiovascular risk, however it is not clear how arte- 
rial stiffness as marker for vascular damage is related to microalbuminuria. 
Large (Cl) and small (C2) arterial elasticity index were determined by using non-invasive 
pulse contour analysis using the technique of a modified Windkessel model. It was mea- 
sured in 221 voluntary subjects visiting the Cardiovascular Primaty Prevention Center. 
All the subjects had microalbuminuria present, ranging from 0.13 to 3.66 mglmmol. Mea- 
surements of Cl ranged from 3.4 to 36 mWmmHgxl0 and C2 from 1.2 to 14.9 ml/ 
mmHgx100. Microalbuminuria was found to have a significant negative correlation with 
both Cl (r =. 0.34, P<O.OOl) and C2 (r = - 0.24, P=O.O04). In univariate regression anal- 
ysis the concentration of microalbummuria was significantly related to age, Cl, C2, sys- 
tolic BP, but not related to gender or diastolic BP. In multivariate regression analysis age 
did not affect the relationship between microalbuminuria and Cl or C2. 
Arterial stiffness is related to the level of microalbuminuria. Microalbuminwa could be 
used as an early marker for vascular damage of both the large and small arteries. 
1104-150 Small Coronary Arteries Predict Long-Term Outcome in 
Patients Without Previous Revascularization 
Folkeri W. Asselberqs, Lleuwe H. Piers, Ad J. van Boven, Nit J. Veeger, Gillian A. 
Jessurun, Ret+ A. Tio. Wiek H. van Gilst, University Hospital Groningen, Groningen, The 
Netherlands, University of Groningen, Groningen, The Netherlands 
Background Coronary artery diameter after intervention is related to adverse outcome. 
It IS unknown whether vessel size has prognostic value in patients without previous inter- 
vention. We investigated the influence of coronary vessel size on event free survival in 
such patients. 
Methods and resultsThe diameter of the left artery descendens (LAD) was assessed in 
the proximal, non-stenotic segment in patients undergoing a first diagnostic angiography. 
The median follow-up was 35 months and 26 major adverse cardiac events (MACE) 
occurred. In group A, 192 patients had no significant LAD stenosis (median diameter 
3.04 mm). In group 8, 65 patients with a significant LAD stenosis the median diameter of 
the proximal non-stenotic segment was 2.62 mm. Only in group B a vessel diameter 
below median was significantly associated with a higher incidence of MACE (see fig- 
ures). 
Conclusion The size of the proximal non-stenotic segment of the LAD predicts the long- 
term outcome in subiects with a LAD stenosis. 
Group A -ww -“. *- Grwp B 
1104-151 Arterial Compliance Changes in Dlabetlc Normotensive 
Patients After Angiotensin Converting Enzyme 
Inhibition Therapy 
Athanasios J. Manolia Stella Iraklianou. Andreas Pittaras, Michael N. Zairis, George 
Psaltiras. E. Loukatzikou. E. Koutsi. Maria Koutsouridakb Stefanos Foussas. Tzanio 
Hospital, Piraaus, Greece 
Background: Diabetic patients are likely to have impaired arterial compliance (AC). 
Pulse wave velocity (PWV), an independent predictor of cardiovascular risk in hyperten- 
sive patients, is widely used as an index of AC. Recent studies reported significant 
improvement in arterial compliance in hypertensives following ACE-inhibition, but data on 
diabetic, normotensive patients treated with ACE-Is are lacking. 
Methods: We assessed the effects of six months of therapy using perindopril4mg od, on 
arterial compliance in middle-aged (51+12; n=40), type I &II normotensive BP at inclu- 
sion, diabetics. PWV was assessed in all patients at baseline and after 6 months of treat- 
ment using a computerized automatic device (Complioti). lntra and inter observer 
repeatability coefficients values of this method have been described as 20.9. Hemody- 
namic and metabolic parameters were controlled too. 
Results:At baseline, PWV was significantly higher in normotensive, diabetic patients 
when compared to normal population (13.1k2.6 vs 9.551.6; pcO.000). Following 6 
months of treatment, PWV was significantly reduced (13.1i2.6 to 11.5+3; p<O.O03), 
while SBP (131.6*16 mm Hg to 133.8+15, p:NS) and DBP (79.6+12 mm Hg to 79.4*7 
mm Hg, p:NS) did not significantly change like pulse pressure, heart rate, body mass 
index and blood glucose. 
Conclusions: 1 .These resuits confirm the alteration of the AC in normotensive, diabetic 
patients. 2. This study shows that 6 months of treatment with perindopril significantly 
improves PWV an index of AC in normotensive diabetic patients and further supports the 
use of ACE inhibitors in these patients. 
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1105-117 Comparison of Color Coded Duplex Sonography and 
Intravascular Ultrasound for the Evaluation of Femoral 
Artery Atenoses 
Johannes Rieber, Federico Tato, Oliver Meissner, Johannes Rieger, Thomas M. Schiele, 
Uli Hoffmann, Volker Klauss. University of Munich, Munich, Germany 
The color coded duplex sonographie (CCD) is a well established, non invasive method 
for the assessment of peripheral artery stenoses. However, the criteria for the quantifica- 
tion are not well defined. Intravascular ultrasound (IVUS) provides the unique ability to 
exactly measure lumen and vessel parameters with high spatial resolution. The aim of 
our study was to compare certain CCD derived parameters with the area stenosis as 
assessed by IVUS 
Methods: Patients scheduled for PTA of a symptomatic femoral artery stenosis were 
included in this study. CCD of the stenoses were performed within 24hs before the 
planned angiography. CCD (Accuson Aspen 7,5 MHz) parameters comprised peak sys- 
tolic velocity (PSV) and intra- I prestenotic velocity index (VI). IVUS was performed using 
a 3.5F 40MHz transducer (Atlantis, CVIS) and an automated pullback device with a stan- 
dardized pullback speed of l.Omm/s. Percent stenosis (AS) was defined as the ratio of 
minimal lumen area and the mean reference lumen area. 
Results: Up to now 27 patients entered the study. PSV and VI ranged from 104 to 400 
cm/s and from 1.1 to 6.7, respectively. AS ranged from 30.7 to 90%. A close correlation 
between AS and PSV (r=O.61; pcO.001) as well as VI (r=O.69; p.zO.001) was observed. 
All stenoses with AS > 60% showed a PSV > 250 cm/s and a VI a2.0. However, in con- 
trast to VI PSV was not useful for further discrimination if AS was ~60%. 
Conclusion Hemodynamic parameters derived from CCD showed a strong correlation 
with invasive parameters as assessed by intravascular ultrasound. These preliminary 
data suggest that VI is superior to PSV for the quantification especially of high grade 
stenoses. 
1105-118 Is Aortic Stiffness as Measured by Pulse Wave Velocity 
a Predictor of Coronary Atherosclerosis? 
Navin C. Nanda, Raymond L. Benz& Kathy Kirk, Crystal Wheeler, Wen Ying Huang, 
Arnold T. P&a. Rajasekhar Nekkanti, Andrew P. Miller, Francois M. Booyse, University 
of Alabama at Birmingham, Birmingham, AL 
Background: Previous studies have demonstrated a strong association of aortic stiff- 
ness measured by pulse wave velocity (PWV) method with age and hypertension and a 
few studies have shown a correlation with cerebrovascular and coronary atherosclerosis. 
However, these studies have been conducted in small populations or have used indirect 
measures of coronary artery disease and thus the current data is controversial. Pur- 
pose: To determine if PWV is a predictor of coronary artery disease independent of other 
cardiovascular risk factors. Methods: Aortic stiffness was measured by PWV in 1097 pts 
(626 males, 471 females, mean age 59.6 f 11.7 year) who also underwent coronary 
angiography. PWV was determined by Doppler measurements from the aortic arch/ prox- 
imal descending aorta and the femoral artery. Also, data was collected on all pts for 
homocysteine, PAI-1. fibrinogen, t-pa, and urokinase levels and clinical characteristics 
